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THE WEATHER AND CIRCULATION OF JANUARY 1954*

A Low Index Month With a Pronounced Blocking Wave
ARTHUR F. KRUEGER

Extended Forecast Section, U. S. Weather Bureau, Washington, D. C,

MONTHLY MEAN CIRCULATION

During January 1954 the monthly mean zonal index
(35° N.-55° N.) at 700 mb. for the Western Hemisphere
averaged below its normal value for the first time since
April 1953 [1]. This is indicated in figure 1, which shows
the observed and normal monthly zonal indices for the
past 10 months. The index reached its highest monthly
average and also its greatest positive deviation from
normal in the period from mid-November to mid-Decem-
ber 1953, and thereafter experienced a steady decline to
speeds that were weaker than normal. Five-day mean
values for December and January show that the index
dropped from 13.7 m/sec late in December to & minimum
of 8.4 m/sec early in January, followed by a recovery to a
value (11.1 m/sec) near the normal later in the month.
As can be seen from figure 2 these changes were accom-
panied by shifts in the latitude of the maximum wester-
lies, southward from about 50° N. on December 27 to
about 37° N. on January 8 and then northward. At the
end of January the westerlies were shifting southward
for the second time once more accompanied by a falling
zonal index.

During the southward shift of the westerlies, sea level
pressures increased at high latitudes. North of 40° the
average pressure over the Western Hemisphere was well
above normal for the month, as may be seen in figure 3.
At lower latitudes, on the other hand, pressures averaged
below normal, so that the polar anticyclones grew at the

1 See charts I-X V following p. 41 for analyzed climatological data for the month,
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FIGURE 1.—Variations of the mean monthly zonal index at 700 mb. for the Western
Hemisphere in the latitude belt 35°-55° N. from April 1953 to January 1954 with normal
index dashed. Notice the 8-month period during which the index was above normal.

expense of the subtropical high pressure cells, a condition
considered typical of low index {2].

Corresponding to the low index state, the monthly mean
position of the belt of maximum westerlies at 700 mb was
south of normal in the Pacific and western and central
North America (fig. 4a). As a result wind speeds averaged
above normal north and northwest of the Hawaiian
Islands and along the Pacific coast of the United States

(fig. 4b). They were also above normal along a second-
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FIGURE 2.-—Time-latitude section of 5-day mean 700-mb. zonal wind speed (m/sec) in the
‘Western Hemisphere for period December 18, 1953, to February 2, 1954. Heavy arrowed
lines mark latitude of axes of maximum wind speed. Notice the latitudinal variation
of the maximum westerlies during late December and January.
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FIGURE 3.—Mean sea level pressure profile in the Western Hemisphere for January 1954

with normal profile dashed. Pressures were above normal north of 40° N. (shaded
area).
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F16URE 4.—Mean 700-mb. isotachs (a) and departure from normal wind speed (b) (both
in m/sec) for January 1954. Solid arrows indicate the average position of the maximum
westerlies, which were well south of normal in the Pacific. Dashed arrow from north-
east Siberia to northwest Canada indicates secondary axis of westerlies around block in
Bering Sea.

ary axis of maximum winds from Kamchatka to the
Yukon, where the westerlies were forced to flow around
a strong blocking High in the Bering Sea (figs. 4 and 5).
In the central Pacific and western Canada wind speeds
averaged as much as 6 to 8 m/sec below normal, as con-
trasted with December, when wind speeds averaged
as much as 7 m/sec above normal in these same regions
[38]. In the Atlantic and eastern United States the axis
of the maximum westerlies was observed in its normal
position and at speeds close to normal.

Blocking activity was a major factor in determining the
prevailing flow pattern for January. As may be seen
from figure 5, 700-mb. heights were well above normal in
the northeastern Atlantic and in the Bering Sea, regions
which are frequent sites for blocks [4]. In response to
the strong ridge in the Bering Sea very cold air was driven
southward into western Canada and the eastern Pacific,
resulting in frequent cyclogenesis and subnormal heights

JANUARY 1954

off the coasts of Washington, Oregon, and British
Columbia. An abnormally deep Low in the Sea of
Okhotsk was also related to the blocking inasmuch as
strong cyclones were blocked by the ridge. Across the
United States flow at 700 mb. was nearly zonal despite
the fact that the zonal index from 0° westward to 180°
averaged below normal. These regional variations in
index are frequently observed, and point up the danger of
using a hemispheric index to define a regional circulation
pattern.

BEHAVIOR OF THE BLOCK

A major feature of blocking as given by Namias [5] is
that a regional retardation of the westerlies progresses
slowly westward. This feature was conspicuous during
January, as figure 6, showing time-variation of regional
zonal indices, clearly indicates. An index minimum was
reached about the first of January in the eastern Atlantic,
the 5th in the western Atlantic, the 10th in North America,
the 20th in the eastern Pacific, and finally about the 31st
in eastern Asia. The average rate of westward motion
of the index minimum during this period was 52° of
longitude per week. This rate, however, was not uni-
form, varying from about 30° of longitude per week in the
Pacific to 70° per week in the Atlantic and North America.

It is noteworthy that both these average and sectional
rates compare closely with rates computed for a similar
blocking case observed during January 1944 by Namias
[5].

The changes that took place at various longitudes as
blocking spread westward are shown in figures 7 and 8.
Figure 7 shows the changes in 700-mb. heights computed
at 60° N. from 5-day mean charts 1 week apart. Large
rises originated in the eastern Atlantic about 20° W. and
spread westward during the month, reaching 160° W.
about January 10 and 120° E. about January 31. The
long-period trends occurring at most longitudes are strik-
ing. For example, strong height rises at 160° W. (Alaska)
after January 5 continued for 2 weeks, followed by falls
during the remainder of the month. Of interest also is
the large magnitude of the changes in the two favorite
regions of blocking (160° W. and 0°). In fact most longi-
tudes experienced their highest heights and largest varia-
tions as the wave of blocking passed.

While height rises originated in the eastern Atlantic
and spread westward to the Pacific it should be empha-
sized that the ridge in the eastern Atlantic did not bodily
retrograde to the Pacific. Instead, blocking spread by
means of successive upstream intensification of ridges and
weakening of troughs [5].

In figure 8 a series of 5-day mean 700-mb. height
anomalies at intervals of one week have been plotted on a
polar projection for the regions north of 40° N. Figure
8A shows the block in the eastern Atlantic shortly after it
was established, as indicated by an anomaly of 4850 ft.
at 55° N., 20° W. During the next week (fig. 8B) the
anomaly maximum retrograded to 30° W. with height rises
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F1GURE 5.—Mean 700-mb, height contours and departure from normal (both in tens of feet) for January 1954. Above normal heights prevailed north of 50° N, in the
‘Western Hemisphere, :

spreading westward from this center, as shown by the
large positive anomalies extending to about 120° W.,
where a week earlier heights had been below normal.
The following week (fig. 8C) the block became well
established over the eastern Pacific with maximum de-
partures of -+900 feet around 55° N., 165° W., while
heights fell away over Canada. In the Atlantic the

blocking condition almost disappeared as strong zonal
flow became re-established. Figure 8D indicates a very
slow retrogression of the block. To its east abnormally
cold air was advected over the Gulf of Alaska accompanied
by strong cyclogenesis. Meanwhile, on the other side of
the hemisphere another block developed in Eurasia.
During the next week (fig. 8E) the Pacific block continued
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F1eURE 6.—Five-day mean values of the 700-mb. zonal index (35°-55° N.) for progressively
westward sections from December 25, 1953, to February 8, 1954. The heavy dashed line
indicates the minimum in successive sectlons. Notice how this minimum index moves
westward with time.

to retrograde slowly to near 150° E. with strong falls on

its eastern side and the block in Eurasia strengthened.

In the following period (not shown) the initial block fell

away in Siberia.

The 5-day mean sea level maps during January (vot
reproduced) show that the blocking in the Atlantic re-
sembled what Elliott ard Smith {4} have referred to as
low-latitude blocking, whereas the blocking in the Pacific
resembled their high-latitude type. The former type “is
characterized by a northward extension of the subtropical
high cell where the connection with this cell is not broken;
any trapped low-pressure centers being formed well to the
east of the blocking high cell.” On the other hand, their
high-latitude type is ‘‘characterized by a high-pressure
cell far to the porth and trapped low-pressure areas along
the southern periphery.” The behavior of the blocking
also seems consistent with their findings and with Yeh’s
theoretical results on differential rate of energy dispersion
at bigh and low latitudes [6] since the Atlantic block, being
of the low-latitude type, extended its influence westward
more rapidly than the Pacific block.
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FIGURE 7.—Time-longitude section showing changes in 700-mb. heights at 60° N. (tens
of feet) computed from 5-day mean charts one week apart. Isopleths drawn for intervals
of 500 ft. with rises greater than -+500 ft. shaded. Notice the ‘“‘channel” of rises origi-
nating about 20° W. and spreading westward during January.

THE WEATHER

Due to the small amplitude of the monthly mean flow
across the United States (fig. 5) with stronger than normal
westerly components over the western and central por-
tions, mean temperatures were above normal over most
of the West and South, and below normal only in the
North (Chart I-B). The below normal temperatures were
associated with a well developed anticyclone centered
over northwestern Canada (Chart XI) and above normal
sea level pressures (maximum of 8 mb.) over most of
Canada (Chart XTI inset). Average temperatures for the
month were as low as 13° below normal in Montana and
6° below normal in New York State. It is interesting to
note that this was the first time since 1948 that mean
January temperatures were below normal in the North-
east. This cold air was situated for the most part to the
north of the strongest westerlies where the flow was
weaker than normal (fig. 4b). It appears that this cold
air could not penetrate farther south in the mean due to
the containing action of the fast westerlies [7].

In the Plains States the finger of below normal tempera-
tures extending southward corresponds with the prevailing
path of polar anticyclones entering the United States from
Canada (Chart IX). These polar outbreaks, while fre-
quent, were shallow and were therefore rapidly modified
and swept out into the Atlantic in response to the zonal
flow aloft.

In the northern Rocky Mountain States an unusually
strong contrast was observed between warm Pacific air
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FicURE 8.—Series of polar projections of 5-day mean 700-mb. height departures from normal (in tens of feet) north of 40° N, Isopleths are for intervals of 200 it. with positive anomalies
greater than 200 ft, shaded. Large positive anomalies appeared in the Atlantie (4850 ft.) early in January and spread rapidly westward across North America to the Pacific where

the rate of westward motion diminished appreciably.

and cold Canadian air (Chart I-B). For example a surface
front separating these two air masses was located between
Boise, Idaho, and Havre, Mont. on 23 different days of the
month. As a result Boise had a monthly mean tempera-
ture of 37° F. (10° above normal), while Havre had a
monthly mean of 0° F. (13° below normal). The differ-
ence in daily mean temperatures between these stations
was 40° or greater on 16 days of January and reached an
extreme of 62° F, on January 23.

Precipitation amounts for the month (Chart ITI) ex-
ceeded normal along the west coast and in the Northern
Plains, as well as in the area from Arkansas eastward to
the Atlantic. Elsewhere, for the most part, amounts were
below normal, with parts of the Central Plains receiving
only some 10 percent of the normal. This region was
located south of the principal storm track (Chart X) and
was dominated by Pacific air masses which were consider-
ably dried out upon crossing the mountains. A few
cyclones went through the region, but were too weak and
fast moving to be effective in producing significant
amounts of precipitation.

280649 —54——3

In Tennessee and North Carolina, on the other hand,
amounts as high as 200 percent of the normal were
reported. This precipitation occurred primarily after
cold cP outbreaks penetrated the Southern States and
were overrun by warm moist Gulf air. The resulting
precipitation was copious, occurring in a few storms.
Knoxville, for example, received most of its precipitation
in two storms which together gave 10.10 inches as com-
pared with its total monthly precipitation of 11.73 inches.

Heavy precipitation along the Pacific Coast occurred as
a result of increased cyclonic activity in the eastern Pacific
and stronger than normal westerly flow over the coastal
ranges. The precipitation was particularly welcome in
southern California where droughty conditions had
developed. Along the northern border the excess amounts
occurred as a large number of cyclones traveled along the
mean frontal zone.

The Atlantic block which appeared early in the month
and recurred at the end of the month caused cold air from
Russia and the Arctic to overspread all Europe. Frequent
cyclonic activity from the Gulf of Genoa eastward to the
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Black Sea was associated with low 700-mb. heights in
southern and central Europe. The storminess and cold
combined to give Europe some of its worst weather in
years—blizzards from northern Italy to Sweden and toll-
taking avalanches in the Alps. A transitory weakening
of blocking activity occurred during the middle of the
month and weather improved over southern Europe, only
to deteriorate again at the end of the month as the second
block was established.
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Chart I. A. Average Temperature (°F.) at Surface, January 1954.
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B. Normal average monthly temperatures are computed for Weather Bureau stations having at least 10 years of record.
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Chart ITII. A. Departure of Precipitation from Normal (Inches), January 1954.
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Chart V. A. Percentage of Normal Snowfall, January 1954.
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Chart VI. A. Percentage of Sky Cover Between Sunrise and Sunset, January 1954.
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Chart VII. A. Percentage of Possible Sunshine, January 1954.

o 1200

/ oo 1, 2

50

¥

25

B. Percentage of Normal Sunshine, January 1954.

105 3 %0 e 50

\}//
¢l S
= = }\\“ }k

(N

¥
P SEARS Y S
Falls

= o
Devils Lake  Grand Forks
1\

La Crosst

iy
Chares City

A WS S

=N L

5
chita Falls

Fi. Wortho

100- 95" %0 85 50 7

A. Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record.




. M.W.R.

J ariuary 1954

LXXXII—8

*P1099.1 JO SIBAA ¢ SBO[ 3B JulABY SUOBIS I0F panduwiod aJe

S[BWJION ‘UMOUS B}BD 9SOY} JOJ UBY) JOpIM dJe AdBINDOE JO SHIWI[ UYdIysm JIoJ viep Arejuswa(ddns uioaj paure}qo ade $93BWI}Sd JoYjan, g

S2UI[0SI 10§ B)Ep dIseyg

*}IeYD UO UMOYS 4%

*(; — 'wd '1ed 'wid 1 = Ao13ue 1) sAo[3uB| Ul 9OBJINS [BJUOZLIOY B UO PIAIDIDI ‘OSNYIP + 3994Ip ‘UOIBIPBI [0S A[lBp UBdW SMOYS JIBYD)

S8

S

o
[

209 ONY ,0F 1¥ 3N¥L NOILD3FOMd YWHOINOD 1HIBMY)

00t 00z 001 o
S3W 40 3§
v&!
&=

..#.W.w‘ﬁ JAGHY WO,

sAnash
oUW b o
fuowoROW 10 exoel
fe i 2
e

oworetd

U

o1 15— | 992

a0l

e 20L
euud s
BT

o wi

RYARRE L
o
o

WO A
W

&
aunsajed

Ji0daAM

™ . @
= Rl T42

o
PURHIEX?

Yooy i

Ay swouspy
ovst

£y SEURN N |
PIOSUO! o
a0 el HROEED pusipoos)
) % T s =
woourt ~ :

AN P
g..e?m/mf\fsafsz‘

HIOHON e
o

g xnois A ; L
S T U

Ay pidey v

\
;s,szm_m
odley ®
851,
syiog pUI e ST
A
{ voIs|(im _

e
=

[ewIo

/ %V :

30

sduyig
o

°
Ay say

S
e

()
wogsty

Boonuway,,

001 sot

..vmm.H Arenue[ ‘uorjerpey 1e[og A[re( abeiday
Josu]  HGET Arenue[ ‘esnyig + joo11( ‘Uorjerpey 1e[og jo sen[ep A[re abeidAy CIIIA HRYD

[ewION JO @bejusdiag




LXXXII—9

M. W. R.

January 1954.

‘POPN[AUL B8 BIOW JO SINOY §z I0F POYIIUSPI o P[NOD YOIYm SI93udd 9soyy A[uQ
}oea) ut oul[ payse( ‘umoys porrad 103y I93udd Areuonels yo uonisod a3edIpul saaenbg

‘uor3isod Mau 38 UOIBULIOJDI SI)BIIpUL
‘suonisod A[anoy-9 3uruaAajur a3edIpul s3o(J

“Tequiw 3soeau 03 danssaad ‘mofaq 2andy ‘93ep $e3edIpUl J[IID dA0qe SNBLY I S H W B (gL I8 10judd Jo uonisod Sa3EIIPUL S[IAI)

001

.09 IV 1377vyvd QHVANYLS
NOILOANOMd DIHAVYO03N3LS HYI0d

\

S

0y it 7 w0
5 ‘ ;

DA f 520 €0 9E0 YEO' LZ0 870 5

S <R SRR o N vmy

BUH vyp g

] ot 7

\.‘t‘.l&‘

S30NLILYT SNOMYA 1v S3 W 40

i / 0001 006 008 00/ 009 00S 0Gy OO0E 00Z 001 O 0§

/ — 02

37voSs

"$G6T A1enue[ ‘[9A9T vag je mwnoﬁowvrn% Jo ,me«nwO mm mvﬁ.omu L .,NH tmgO.




M. W.R.

January 1954.

10

LXXXII

"spoquiis yo uoyeue[dxs Joy X 3IeY) 99§ L 'S ‘H W ‘B (g:L 3B 193U8D Jo uonisod $33DIPUL A[IIL])

1614

) j 137IvEVd QUVANYLS
NOILO3NONd DIHJVHO03NILS MVIOd

S3CNLILYT SNOI¥VA LV S3ITIW 40 37v0S

0f Ot 0o ne 71 T 0eT 9 591

PGB AIenue[ ‘[9A8T BAG IR SOUO[DAD) JO SI9juUa)) JO SYOeIL], "X HMeYD




11

LXXXII

M. W.R.

January 1954.

‘0761 03 Jotad oFe10A00 ©1ep 9191dwoo jsouwr Jo siedk (g oYp 10F (686T-668T) SABRI IoYIed A [BOLIOISIE] Oy} WOI] s3uipead uo peseq pLL3 pUOWRIP B Ul SUOI}IS
-I93Ul 4T J0F PUB PI00I JO SIBAA (T 4S9 38 SUIABY SUONE)S J0J PoINdWIOd I8 S[RULIOU DINSSALJ “YIUOW oy} Sulmnp uieds sem Jo sjutod ssedurod 9] WoJy Ma[q
puis swy jo aFejusdiad moys sesoapuipy  sSuipesd IS W ‘wid 0gi) PUB “WI'B (gL OY} JO SOFBISAR Y] WO} paure}qo oae saanssaad [9A9[ 8BS 03BvISAY

0/ 6/ 08 GR
5 z oms@
)

06 T

7

wu01IA PPNI)

,),/ o | 14

ey ‘ e S Rt N ey (v s [ewIoN woi ainjreds(y
S = g it \ muc:S@oJ SNOMYA 1¥ SITIW 40 I WS
306 008 00248A9_00S 00y ODE 001 0 0§ 001 |g-

T=771002

oY < e f !
05 S =g, 005
° e G
diiee . o e
Q9 1V 13NIvuYd G¥YONYLS ¢
NOILO3MOMd OJIHdYHO03N¥ILS MYV IOd
N p N . B
p i
N\ e kY
) @
.«/ ,;\. x
N N GE

09 08 001 0¢ ovl 091 S91 )L

0GT

0

ST ﬁmsﬁmh ‘[PwION woIj (‘qur) stmmmHN wmmum\r‘w
Jo ermreds(q :3esU] "HGET AIenue[ 'SOSOIPUIAN SOPJING PUP (‘qUI) SINSSAIJ [0S pog aberaAy IYX HRYD



M. W.R.

January 1954.

LXXXII—12

"9[80s 10JnBAY 9Y) UO paads pulm 93edIpul Sqaeq PUIM LI "D 00£0 18 U] SULMEBI UO PaSeq 9JB Pal Ul UMOYS 9SOy}
"L "I "D 0013 3¢ SUOK}BAISSqO UOO[[eq Jo[id U0 Paseq o1 YOr[q Ul UMOYS SPUIM  “L "W 'D 0080 3B SUOIIEAISSGO SPUOSOIPBI UO PISE] SULIDY)OSI PUB SAUI| IN0JUO,)

e i R . o e e e S S s

el A L 130734
74 ot Gv 0S SL 001 0S! 00E
5 al Sl 02 S2 GLEOSSLOSH
S N ERD L e e =
- Z S X § A 9N /S glelom | i
\ X :
(uwd b 0G4 )N, 5038 14047088\

31QI0TE LYy

S30V4dNS 3¥NSS3dd LNVLSNOD
37v0S AaNIM  OIHdOM1S039

SIONLLYT SNOIWVA 1v S3TUN 40 3OS
QU6 008 O® 009 005 00y O0OE 002 0l O 0S 00l

/‘ e 7 502

5o \

COREs L
1 //o«.ya OIHIYYO03HIXS ¥V I0d )

G2

‘PS6T Lrenue[ ‘('['s'w) s19}9]] OOGT ¥© SPUIM juemsey pue “qu OGg Je °D, Ul ainjeradwa], obeiaAy ‘ooejing
eInsselg ‘qui-QGg 9y} JO (s18jewr oTweuAp gE'Q = ‘w'd D 1) siv}oy [erjusjodoer) ul JybIel otweuk(] ebereAy IIX HEYD




LXXX11—13

M. W. R.

January 1954.

"9[BIS JI0yneag Y} UO PIIAS PUIM DIBOIPUL SQIBG PUIA I "IN "D 00£0 1B USXB} SUIMEI UO PISBQ 918 Pal Ul UMOYS ISOY)
*L I "D 0012 38 SUOIIBAISSqO U0O[[Bq J0[id UO Paseq dJe }OB[q Ul UMOYS SPUIM "I "W "D 0080 & SUOI}BAIISQO IPUOSOIPEL UO PISBQ SWJYIOSI PUB SaUI[ IN0JUOT)

8#/9

e Hh‘Aé ez
=
©

e M S

. &
Log~ PRS-

3dd  LNVLISNOD

0 0S8 001

I 7 1602 1

|
_

SR e

'PS6T Lrenue[ ‘(['s'w) S19]9] OQOE 1° SPUIM juRnsey pue “qut OQZ e D, Ul arnjeredwa], obeioay ‘eoepng
eImsseld "qui-QQZ oY} Jo (s1939w drweudp 86’0 = “w'd'b T) s19}9W [erusjodosr) ut JybIel orweuk(] 9beISAY IIIX HeYD




M. W.R.

January 1954.

LXXXI11—14

*9[B0S }I0JNBAY 9Y) U0 paads pulm 9)BIIPUL SqIBq PUIA "I, "N "D 00€0 1B SUIMEI UO POSeq a8 P Ul UMOYS dSO0Y)
LI D 0013 38 SUOBAISSqO uoo[[eq 30[id uo paseq aae }IB[q Ul UMOYS SPUIA "I, "I *D 00L0 38 SUOI}LAIIS(O dPUOSOIPBI UO PISB( SUWLIBYIOSI pu® SIaUI[ IN0JU0))

84/ o/

0/

)AL Y 0T TA

2

Jweukpoad 85

13 newen = 4

i wdd \
/ S30V4MNS 3Y¥YNSS3IHd LNVISNOO
N 37vV0S ANIM  OIHdOY1S039

S3VQLILYT SNOIMVA Lv S3ITN 40 37WIS
O, 009 00§ 00y 00t 00Z 001 O 0S 00l
¥ 1 02

\

o\ N Ty omqoz@&@

5]

5]

0

QQV
% \
=Y \
\
o
D &
oL @
LU
© \
; I
. )
re o
rrrrr 2 /nm, 3 A L ¥ =
0z [ ¢ oy 001 | 02 bL 05l 091 S9! 01 081

"$G6T L1enuef ‘(*['s'wr) SI8IB]N 000G 1° SPUIM jueinsay pue “qu OQOG +¢ ‘Do Ul m»ﬂﬂm&ﬁm I, ©brisAy ‘eoejing
amssaid ‘qu-QQg oY} Jo (s19jew orweudp gE'Q = ‘w'd b T) sIsj]y [eHjusjodosr) ur Jybroy orweui( abersay “AIX HeYD




LXXXII—15

M. W. R.

January 1954.

8t/

"9[89S 110JNEIY dY) U0 Paads pulm 23edIpUl SqIBq PUIM "L "D 00£0 3B SUIMBI UO POSE] DI PO U UMOYS 9S0Y)
“"L°IW "D 001Z 3® SUOIIBAIaSqO UCO[[Eq J0[Id UO PIseq oJB YOB[Q Ul UMOYS SPUIM I, "I °D 0080 1® SUOIJEAI9S(O DPUOSOIPBI UO POSB( SULIDY3IOS| PUE SAUI[ JN0JUO

0L GL

)

(O TN S
§ el (03
1 9 ot 51
% \ 0
£ = N E o 9 Ny g6
035 140jr03g

ANIM  DIH4OMY LS039
QLW SNOYA I S3IUN 40 31vDS
R 80/NQ0S 005 O] OO Q0Z 001 O 0§ 00T

Y &

ayviNms
Y590y 18 104

X7
X
i
909g * \
7 / 2 ; \
4 / et ,E,
b O M \ %m«.m
” fng A0S N\ i) i >0 =
RN /1 Ty X
\ o6 & I 1. G 1 ) o = ¢ i _,,%% " .o |
bunos / ) ¢ < . g \ %
1) 2 i A A LB . - as o B
- ,.\_Rm, LA A AN e 3 % " |
i oy 09 08 001 121 Wl e I )

pl 061 09l 691 5/

.,lvmm.__ Arenue[ ‘(['s'w) s19}9 0Q0'QT ¥° SPUIM JUR}NSOY pue "qui OQF e ‘Do ul ainjeradwa], 96vISAY ‘@0lING
8Inssald ‘qu-Q0€ 9y} Jo (s19}ow drweudp gE'0 = ‘w'd b 1) s18}9]y [enuejodosr) ur JybIOL otwreuk(] abeiaAy AX HeYD




